Persistence of elevated blood pressure in toxemia of pregnancy following autonomic blockade with tetraethylammonium chloride (TEAC) has been reported previously by the authors ( 1 ). Subsequently many of the patients studied were treated with subcutaneous veratrum viride with consistent depressor effects. The apparent opposing actions of these two drugs in toxemia, together with a suggestion that one tends to negate the effect of the other, have served as the stimulus for the present study.
Persistence of elevated blood pressure in toxemia of pregnancy following autonomic blockade with tetraethylammonium chloride (TEAC) has been reported previously by the authors ( 1 ) . Subsequently many of the patients studied were treated with subcutaneous veratrum viride with consistent depressor effects. The apparent opposing actions of these two drugs in toxemia, together with a suggestion that one tends to negate the effect of the other, have served as the stimulus for the present study.
In an effort to obtain suggestions as to the site and mechanism of action of veratrum, it was decided to compare blood pressure responses to both veratrum and TEAC intravenously in the same patients. The latter drug, an autonomic blocking agent, has been demonstrated to produce diametrically opposite blood pressure effects in normal pregnancy and toxemia (1) . In toxemic pregnancies, TEAC invoked negligible blood pressure responses with persistence of diastolic hypertension, whereas in normal pregnancies the same drug invariably produced a fall in the diastolic blood pressure to levels of 50-60 mm. Hg. These results were interpreted as indicating a predominance of humoral tone in toxemic hypertension as opposed to a predominance of neurogenic tone in normal pregnancy at term.
Thus, this comparative study of blood pressure responses of toxemic and normal pregnant patients was undertaken in an effort to quantitate the depressor effect of veratrum, to seek clues as to its pharmacologic action, and to correlate further the humoral and neurogenic interrelationships postulated by previous studies. 1 Research Fellow, American Heart Association.
MATERIAL AND METHODS
Ten normal pregnant patients and 12 patients with toxemia of pregnancy were studied. In the toxemic group, two patients had convulsive eclampsia and ten were designated as severe preeclampsia. Diagnostic criteria were the same as utilized in the previous study (1) . Six primiparae and four multiparae comprised the normal pregnant group. Toxemias included six primiparae and six multiparae. The length of gestation was approximately the same in both groups.
Blood pressure responses were recorded both prepartum and following delivery. Normal pregnant patients were tested at term, prior to the onset of labor, and again within 36-60 hours postpartum. In the preeclamptic group prepartum assay was conducted at the height of clinical toxemias and again following postpartum recovery (in two cases the postpartum response was recorded coincident with obvious clinical improvement, yet persistence of albuminuria indicated that the disorder had not completely abated). Therapy was withheld prior to all prepartum tests and discontinued at least 24 hours before postpartum assay.
Assay was performed in the following manner. After stabilization of the blood pressure in the supine position, 4 Normal term pregnancy: The results are shown in Figure 1 and Table I In general, if the blood pressure had been markedly depressed by veratrum, TEAC invoked a temporary pressor response of varying magnitude and duration. As this response to TEAC subsided, the blood pressure descended again to the range of the veratrum floor; however, bradycardia and the other side effects of the drug did not reappear. The pattern of response most frequently encountered in toxemia is shown in Figure 3 . The low TEAC floors of normal term pregnancy were reproduced after veratrum, but the responses were of slightly less magnitude than before. DISCUSSION A satisfactory pharmacologic explanation of the vasodilator and vasodepressor effects of veratrum alkaloids is not yet available. Studies demonstrating that the action is not directly on the blood vessel walls have been reviewed by Krayer and Acheson (3) . The vasodilatation has been stated to be reflex nature with the afferent pathways running mainly in the vagus nerves (4) (5) (6) . The depressor responses following veratrum alkaloids have not been abolished by artificial respiration (5), vagal section (5, 7), or atropine (5, 8) . These bits of evidence, recently supplemented by Freis' (9) demonstration that the drug does not significantly affect cardiac output in man, suggest that arteriolar resistance is diminished after veratrum viride administration.
Tetraethylammonium chloride, by producing a pharmacologic blockade of the autonomic ganglia, causes a reduction in arteriolar tone (10) and probably venous tone as well (1) . Cardiac output is not relevantly affected (10) .
In this study, no attempt was made to obtain maximal depressor responses with veratrum in toxemia. Instead, the smallest dose which effectively lowered blood pressure in a pilot group of toxemic patients was selected. It is quite striking that this small amount (0.2 cc.) invariably reduced the hypertension associated with toxemia, yet did not affect the blood pressure of the normal pregnant woman. This absence of depressor response to veratrum in normal pregnancy has been observed previously by Assali and his associates (11) after subcutaneous doses ranging up to 0.78 cc. Whether larger doses would produce depressor effects in normal pregnant women cannot be stated from this study. Also noteworthy is the fact that the prominent veratrum depressor responses in the toxemic group disappeared promptly following delivery and recovery from toxemia. These findings indicate an unusual and consistent responsiveness of toxemic hypertension to veratrum in the dose employed.
The opposing actions of TEAC and veratrum in both normal pregnancy and toxemia allow for interesting speculation as to the reasons for this apparent pharmacologic antagonism. Persistence of toxemic hypertension following TEAC has been interpreted to indicate activity of humoral mechanisms in sustaining hypertension in these patients (1, 12) . Since veratrum invariably lowers the blood pressure in toxemia, it might be .inferred that this drug acts specifically on or against the supposed humoral control of toxemic hypertension. At the present, however, there is insufficient evidence to substantiate such an inference.
Available evidence to date suggests that the most likely explanation for the vasodepressor action of veratrum is stimulation of vasodilator fibers of the autonomic nervous system. This mechanism which has been suggested by others (9) could explain many of the blood pressure phenomena observed in this study. The transient pressor response to TEAC which occurs during the depressor action of veratrum in toxemia might well be explained by a blocking effect of TEAC on vasodilator impulses. Although sympathetic vasodilator fibers have been demonstrated by many investigators (13) (14) (15) , evidencethat veratrum reduces blood pressure by producing active vasodilatation through stimulation of this system is still lacking.
The effect of TEAC (first injection) on the patients in this study followed the same pattern as previously reported (1) The frequency and regularity with which bradycardia, epigastric burning, nausea, and vomiting appeared following veratrum suggest that these should be regarded as concomitant effects of the drug, rather than as toxic manifestations resulting from overdosage. Usually these effects were noted whether or not the blood pressure was lowered, yet in several toxemic patients they were not prominent despite marked blood pressure reduction. In addition, they were promptly dispelled by TEAC in all instances, even though in the toxemias the depressor action continued. These effects can be accounted for by stimulation of parasympathetic pathways, and their abolition then would be expected when TEAC blocks the autonomic ganglia. Similar experiences have been reported by Moe and his associates (20) with veratridine in studies on anesthetized dogs. They believe that TEAC prevents the reflex cardiovascular responses by interrupting ganglionic transmission in the efferent limb of the arc. These observations are of help in separating the depressor action of veratrum from its troublesome side effects. The magnitude of the depressor response was repeatedly noted to be independent of the severity of the side effects.
It was previously reported (1) that blood pressure assay with TEAC might offer some diagnostic assistance in toxemia of pregnancy. The opposing actions of TEAC and veratrum plus the consistent depressor effects of the standard dose of veratrum (0.2 cc.) in toxemia as opposed to negligible effects on the blood pressure in normal pregnancy allow for a further elaboration of blood pressure assay for diagnostic purposes in cases of borderline toxemia. CONCLUSIONS 1. Blood pressure responses to intravenous TEAC and veratrum in normal term pregnancy and toxemia of pregnancy in prepartum and postpartum periods have been compared.
2. The blood pressure of the toxemic hypertensive consistently falls in response to veratrum in the dosage utilized in this study.
3. Diametrically opposing blood pressure effects of TEAC and veratrum have been demonstrated in both normal pregnancy and toxemia.
A. In normal pregnancy, prepartum, TEAC produces marked blood pressure fall, whereas veratrum invokes negligible responses. B. In toxemia of pregnancy, TEAC causes only minimal blood pressure fall while veratrum invariably produces marked lowering of the blood pressure. C. Bradycardia, nausea, and vomiting are encountered regularly following veratrum administration but are independent of the depressor action of the drug. D. Administration of TEAC at the time of maximum veratrum effect immediately eliminates the concomitant manifestations of veratrum and in toxemia produces a transient pressor response. 4 . Veratrum viride as employed in this study can be administered safely by the intravenous route; its utilization in conjunction with TEAC blood pressure assay may offer diagnostic assistance in toxemia of pregnancy.
